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j ri^peetion machine *nd process 



10 



15 



20 



|he present invention concerns an inspection machine for 
printed matter, such as securities, notes, banknotes, 
passports and other similar documents. 

4he present invention also concerns an inspection procesj 



25 



30 



|or printed matter such as securities, notes, 
'passports and other similar documents. 



banknotes , 



|n the field of securities, i.e. banknotes, passports and 
Ither similar documents, it is well known to use security 
features for protecting said documents against forgery. In 
j:his field, it is also necessary to produce printed 
documents with high quality in order to distinguish real 
printed documents and securities from fake. 
I 

Kccordingly, the inspection of said printed matter must be 
parried out in a precise mariner with high quality standards 
ko accept only printed documents that fulfil the quality 
Criteria and reject misprinted documents or documents that 
^oes not meet the preset quality criteria. 

I 

Snown inspection machines and quality control machines for 
•printed matter such as securities include (for example) WO 
31/85586, WO 01/85457, EP 0 796 735, EP 0 668 577, EP 0 734 
363, EP 0 612 042, EP 0 582 548, EP 0 582 547 and EP 0 582 
54 6, the content of which is incorporated by reference in 
zhe present application. 

i 

jet is an aim of the present invention to improve the known 
knspection machines and processes. 
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J 

it is a further aim of the present invention to provide a 
|imple and reliable inspection machine and process. 

3 
j 

j>o this effect, the invention complies with the definition 
5 ©f the claims. 
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i 

|he 

|Lrawings in which 



invention will be best understood with reference to 



embodiment of the inspection machine 



figure 1 shows an 

According to the invention; 

I 

S 

figure 2 shows a block-diagram of an inspection process 

Recording to the invention. 

■ 

kn figure 1, an inspection machine is disclosed which 

bornprises a printed matter, i-e. sheet in the present case, 

1 

feeder i which transfers the successive sheets in the 

•i 

^Inspection machine in a manner known in the art- The 
incoming successive sheets are transferred by a suction 
;5top drum 2 to a transfer cylinder 3, Preferably w the 
3ucceBsive sheets are held on said transfer cylinder by 
^ripper means placed in a pit of the cylinder, in a manner 
■mown in the art. 

|?rora the transfer cylinder 3, the successive sheets are 
taken over by a first inspection unit. This inspection unit 
is made of a transparent cylinder 4 in which an 
jillumination lamp 5 is placed to illuminate in transparency 
the sheet carried by the transparent cylinder 4- As is 
known in the art, the successive sheets are held on said 
oylinder 4 by gripper means placed in a pit of the 
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Cylinder. A camera 6, for example a CCD camera known per se 

in the art, takes the image created by this illumination - 

? 

i 

Ibis image is a transparency image of the printed sheet 
|ince the cylinder is transparent and is used to check the 

r, 

position and quality of the features only visible in 
transparency, for example watermarks- To this effect, the 
|_mage taken is transferred to a computer device (not shown) 
^rith appropriate programs to analyse the data (see for 
ixample the above-cited prior art references) and generate 
k result of the inspection - 
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jfhe transparent cylinder 4 is made, for example, of 
plexiglas or other similar suitable material. Since this 
Cylinder is non-metallic, it is possible to control the 
jnagnetic properties of the printed sheet, with a magnetic 
jpetector 22 . 

j 

pnce this first inspection by transparency has been carried 
i>ut, the sheet is transferred to a second inspection unit 
formed by a second inspection cylinder 7 with a second 
p.1 laminating means 8, such as a lamp, and a second camera 
^. As is known in the art, the successive sheets are held 
pn said cylinder 7 by gripper means placed in a pit of the 
Cylinder- This second inspection unit takes a picture of 
pne side of the sheet on cylinder 7, for example the recto 
| side of the sheet, and is used to control the print quality 
3f said side of the sheet by appropriate computer devices 
and programs, as is known in the art. For example, this 
jLinit could control the register of the securities, 
banknotes, the colors etc. as is standard in the art (see 
Sfor example as disclosed in the above-mentioned prior art 
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documents incorporated fay reference) and generate a result 
this inspection. 

^his second inspection unit may comprise, in addition, 
second additional inspection devices referenced 10 and 11 



|n figure 1 to inspect and check the presence of features, 
^hich are not visible such as IR, UV r magnetic features 
4tc, on the sheets . These devices thus may comprise 
|ipp:rapriate lamps (uv) and detectors (IR, magnetic) to 
10 |:arry out said additional inspection. 

i 

jLfter this second inspection, the inspected sheet is then 
transferred to a third inspection unit formed by a third 

2 

Inspection cylinder 12 with a third illuminating means 13, 
15 puch as a lamp, and a third camera 14. As is known in the 
krt, the successive sheets are held on said cylinder 12 by 
^ripper means placed in a pit of the cylinder. This third 
inspection unit is similar to the second inspection unit 
£>ut takes a picture of the other Bide of the sheet on 
20 pylinder 12, for example the verso side of the sheet if the 

Second unit inspected the recto side, and is used to 

1 

Control the print quality of said verso side of the sheet 
i 

py appropriate computer devices and programs, as is known 
?Ln the art. For example, this third unit, as the second 
25 |init, could control the register of the securities, 
banknotes, the colors etc. as is standard in the art (see 
jEor example as disclosed in the above-mentioned prior art 
jjiocuments incorporated by reference) with known appropriate 

devices (computer, programs etc) and. generate a result of 

i ' ' 

30 this inspection - 

i 
\ 

iThis third inspection unit may comprise, in addition and 

^similarly to the second inspection unit described above, 
t 

T 
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Jhird additional inspection devices referenced 15 and 16 in 
figure 1 to inspect and check the presence of features, 
Ihich are not visible such as IR, UV, magnetic features 
J tc- on the sheets. Accordingly, these additional devices 
xy comprise appropriate lamps (UV) and detectors (IR, 
agnetic) to carry out said additional inspection. 



ince this third inspection is terminated, the sheet 
[nspected is transferred via second 17 and third 18 

10 transfer cylinder to a marking unit to be marked if the 
inspection has detected a sheet with defects. The marking 
finit comprises a marking cylinder 19 and a marking device 
20. After the marking unit, the sheet is taken away by a 
=hain gripper transport system 21, known per se in the art 

15 pf printing machines, and is delivered in a pile delivery 
j system. Preferably, the sheets are sorted in this delivery 
system, i-e. the defective (marked) sheets are put in a 
defective pile and the sheets with no defects are put in 
knother pile. As is known in the art, the successive sheets 

20 kre held on said transfer cylinders 17 and 18 by gripper 
|neans placed in a pit of the cylinders. 



preferably r the cameras used are linear CCD cameras that 
jtake successive linear images of the sheet being inspected. 

25 ^Therefore, in order to be able to take the proper image of 
phe entire sheet being inspected, they are synchronized 
With the sheet transport on the cylinders 4, 7 and 12 
^through an encoder of said cylinders. In order to have a 
perfect match between the encoder reading of each cylinder 

30 fe, 7 and 12 and camera image taking, the sheet must be 

M 

^completely inspected before they are transferred to the 
|next inspection cylinder. The relative position of the 
^cylinders must be such that this condition' of complete 
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jjnspection before transfer is maintained. In this case, the 
^heets can be properly inspected and the transfer operation 
from one cylinder to another does not influence the 
Inspection operation per se. } 

si 1 

preferably, as shown in figiare 1 by way of a non-limiting 
ixample, the cylinders are dimensioned to carry one single 
J-heet to be inspected. Of course, other configurations 
^rould be envisaged in which two or three sheets are carried 

10 hy each cylinder. 

I 

Preferably w the transfer and inspection cylinders are 

parrying only set of grippers r the diameter of the 
i 

Cylinders is minimized for minimal transport and inspection 
15 ^peed while maintaining the conditions defined of transfer 
inly once the inspection is finished. 

j 

jEn figure 2 a block-diagram of an inspection process is 

kisclosed. 

\ 
» 



20 



n a first step, the successive sheets to be inspected are 
transferred from the feeder into a first inspection unit in 
jjflrtiich the inspection by transparency is carried out. 

I 

25 ?Fhen, once this inspection has been done, the sheets are 

transferred to a second inspection unit in which a second 

^Inspection is carried out, for example on a recto side of 

Jthe sheets- In this second inspection unit, it is possible 
j 

{to control visible features of the printing (ink, colors, 
30 (registration) and non-visible features (IR, UV, magnetic 



properties) 
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Jffter this second inspection is terminated, the sheets are 
transferred to a third inspection unit similar to the 
sjecond inspection unit but it is the other side (for 
Example the verso side) of the sheets that is inspected in 
1 similar manner, i.e. the visible and non- visible features 
^re controlled. 

C|)nce this third inspection is terminated, the sheets 
.nspected are transferred in a marking unit and are marked 
10 if the result of one of the inspection is a fail (that is 
:he sheet has a defect) . 



finally , the sheets are transported in a delivery unit and 
■sorted in delivery piles (with or without defect) which 
-lien can be used for further processing of the inspected 
sheets . 

I 

t 

i 



'pf course, in the machine of figure 1, the respective 
positions of the different inspections unit may be varied 
|ind it is possible to first inspect a side of the sheets 
j(recto or verso) , then another side (verso or recto) and 
■then to carry out the transparency inspection, 

1 
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Inspection machine for printed matter, such 



as 



4 

4ecurities, notes, banknotes, passports and other similar 
document, with a sheet feeder (l) , wherein the machine 
Comprises at least a first printed matter inspection unit 
with an illumination means (5) and a 5 camera (6) connected 
|o an analysing device, and transfer means (3 r 17) to bring 
£he printed matter to the at least one inspection unit and 

5 

£ake away the printed matter from the at least one 
inspection unit, wherein the inspection unit and the 
pransfer means are arranged in such a manner that the 
transfer means (17) take away the inspected printed matter 
|>nly once the inspection is completed- 



A machine as claimed in claim 1, wherein said at least 
£me inspection unit comprises an inspection cylinder (4) 
Combined with said illuminating means (5) and said camera 



1(6) 

I 
t 

I. 



25 



A machine as claimed in claim 2, wherein said 

^Inspection cylinder (4) is a transparent cylinder, said 

i 

fllluminating means (5) are placed inside said cylinder and 
^aid camera (6) is placed outside said transparent cylinder 
SEor inspecting the printed matter in transparency. 



fa. A machine as claimed in one of claims 1 to 3, wherein 
it comprises a second inspection unit formed by a second 
Inspection cylinder (7) with a second illumination means 
30 £(8) for illuminating said printed matter and a second 
Camera (9) for inspecting a first illuminated side of the 
printed matter. 

* 

i 

i •■ 
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g. A machine as claimed in one of claims 1 to 4, wherein 
| t uprises a third inspection unit formed by a third 
Inspection cylinder (12) with a third illumination means 
1 13) for illuminating said printed matter and a third 
lamera (14) for inspecting a second illuminated side of the 



10 



15 



20 



printed matter. 

! 

i 

A machine as claimed in one of claims 4 or 5 f wherein 
laid second inspection unit and said third inspection unit 
iach comprise a non-visible features inspection unit 
kio, 11,-15, 16) . 



ff. A machine as claimed in claim 6, wherein said non- 
visible features inspection unit (10 , 11 15, 16) comprise 
jneans for detecting IR or W or magnetic properties on the 
printed matter. 

^„ A machine as claimed in one of claims 1 to 6, wherein 
the transfer and inspection cylinders are carrying only set 
j>f grippers, the diameter of the cylinders is minimized for 
jninimal transport and inspection speed. 



h m An inspection process for printed matter, such a.s 
securities, notes r banknotes, passports and other similar 
25 kocument, in the form of sheets wherein the process 
Comprises the following steps: 

t-) the successive sheets to he inspected are transferred 
ffrom a feeder into a first inspection unit in which a first 
^inspection by transparency is carried ( out; 
30 ]-) once this first inspection is terminated, the sheets are 
jtransferred to a second inspection unit in which a second 
^inspection is carried out, for example on a recto side of 
ithe sheets of visible features; j ; 
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^) optionally, in this second inspection unit, non-visible 

features are also controlled; 
f 

-|) once the second inspection is terminated, the sheets are 
|ransf erred to a third inspection unit in which a third 
5 inspection of the other side (for example the verso side) 
&f the sheets is carried out for visible features ; 
f) optionally w in this third inspection unit # non-visible 

4 

features are also controlled; 

jr) once this third inspection is terminated,, the sheets 
10 inspected are transferred in a marking unit and are marked 
if the result of one of the inspection is a fail; 
t) finally, the sheets are transported in a delivery unit 
and sorted in delivery piles with or without defect which 
-hen can be used for further processing of the inspected 
15 sheets . 
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istract 



dfhe machine comprises at least a first printed matter 
inspection unit with an illumination means (5) and a camera 
Is) connected to an analysing device, and transfer means 
j 3f 17) to bring the printed matter to the at least one 
Inspection unit and take away the printed matter from the 
It least one inspection unit. The inspection unit and the 
transfer means are arranged in such a manner that the 
transfer means (17) take away the inspected printed matter 
^»nly once the inspection is completed. 
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figure 1 
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